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nuclear training programs. One of the accreditation criteria is that the plant must
demonstrate a linkage between the task analysis and the training materials used in the
training programs. The training program must also demonstrate linkage between the
learning objectives sequenced into the materials and the evaluation instruments used to
determine student mastery of the learning objectives. These relationships lead to the
development, and continuous maintenance, of matrices composed of several hundred
tasks and several thousand learning objectives and test items to support multiple training
programs. This has led to the development of complex hard copy or electronic
repositories of training components (for instance, tasks, objectives, and training
materials) to maintain programs in a comprehensive and easily presented structure to
meet accreditation requirements. Analysis and development of job requirements, and
development of the task analyses, learning objectives, and resulting training and
evaluation materials, requires a high level of performance from the instructors in the
training department of a nuclear power plant.

Instructors at nuclear power plants are typically selected from the ranks of the
programs they will support and are subject matter experts in their specific field of
employment. However, few nuclear industry instructors have formal education in
instructional design, training delivery, or program evaluation prior to their assignment to
these duties. To develop needed instructor skills, most nuclear plants have developed
internal training programs to prepare new instructors for assignments in a training
department. Instructor training programs are also required to meet National Academy for

Nuclear Training standards and are evaluated during the periodic accreditation renewal.



Instructors are required to provide increasingly higher performance to meet
business goals causing the role of the instructor to be continuously evolving. In the
nuclear industry, instructors are becoming a resource for improving workplace
performance for their training program constituencies. Developing performance
improvement methodologies in training programs requires timely access to the task
analyses and existing learning objectives and training materials contained in the
associated training program matrices.

One means of attaining higher performance in training programs and other areas
of the workplace has been through the application of Human Performance Technology
principles and practices. To meet the need for increased personal productivity, coupled
with increased task flexibility, industry and academia collaborated to develop the practice
of Human Performance Technology. Performance technology methods are being used to
improve organizational and personal effectiveness to meet the needs of the modern
workplace (Kaufman, Thiagarajan, & MacGillis, 1997; Perlstein, 1997; Rosenberg,
1995). The International Society for Performance Improvement defines Human
Performance Technology as "the systematic approach to improving productivity and
competence” (International Society for Performance Improvement Website, 1998). A
more detailed definition, provided by the International Society for Performance
Improvement describes Human Performance Technology as “A systematic set of methods
and procedures, and a strategy, for solving problems, or realizing opportunities related to

the performance of people (Stolovich & Keeps, 1999, p. 10)”.



One area of emphasis in developing performance improvement interventions is
determining what can be changed about the job to make it easier for workers to
accomplish. For many years, training and job aids have been the primary means of
performance support in the workplace. The primary difference between training and the
use of job aids is that training takes place in preparation for work and in preparation of
the worker for the workplace. Job aids are used to supplement or replace training during
the actual performance of work (Robbins, Doyle, Orandi, & Prokop, 1996: Rossett,
1996). Frequently, job aids are used when the tasks being performed are complex, when
tasks are not performed often, or when tasks are changed and the workers must alter their
performance methods.

Training programs in the nuclear industry make extensive use of procedures, job
aids, forms for data collection and retention, and routing through various levels of format
and technical reviews. This ensures high quality training materials are developed to meet
the needs of trainees and sponsoring training program managers. These processes were
developed as an augmentation of the education programs used to prepare instructors.
Generally, Instructional Technologists, commonly persons with education degrees or
significant experience in the adult education process, develop and maintain instructor
training programs and oversight of training management systems.

Over the past several years, Electronic Performance Support Systems have
become an increasingly common intervention recommended as a cost-effective
alternative to training. An Electronic Performance Support System is a computer

application that integrates traditional training development and delivery methods with



software based support to improve performance. These systems provide a barrier
combination of skills training, task specific instruction, expert advice, and real-time on-
the-job support to employees (Stevens & Stevens, 1996; Des Jardins & Davis, 1998;
Rossett, 1996). The purpose of an Electronic Performance Support System is to improve
worker performance and productivity using automated tools, sometimes called coaches,
wizards, expert systems, or other task specific electronic job-aids.

Electronic Performance Support Systems are sometimes described as providing
just-in-time training to the individual (Cole, et al., 1997). In other words, the Electronic
Performance Support System allows the worker to learn while performing the task (Des
Jardins & Davis, 1998; Desmarais, et al., 1997; Rossett, 1996). In the nuclear industry,
implementation of Electronic Performance Support Systems to support the instructional
systems development process has become a common supplement to instructor training.
These Electronic Performance Support Systems aid in maintaining the complex training
matrices and training materials required to sustain accreditation of the plant’s training
programs.

Background of the Problem

Use of Electronic Performance Support Systems to support maintenance and
development of training programs is becoming increasingly common in the nuclear
industry. A recent survey of fourteen nuclear power plants, conducted by personnel at
the Columbia Generating Station, indicated all of these plants are using some type of
Electronic Performance Support System to support training management and/or

development (R. W. Hayden, personal communication, April 22, 2002). These systems
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ranged from self-developed databases using commercial off the shelf software, to custom
made or commercially developed systems specifically designed for training program
management. Some of these systems are single station proprietary systems while one
utility has networked their systems to provide management for ten nuclear stations in two
states to support over eight thousand employees.

The cost of developing and implementing an Electronic Performance Support
System is often quite consequential. Respondents to an American Society for Training
and Development (ASTD) sponsored survey indicated the median expenditure for
development of Electronic Performance Support Systems in their organizations was
$52,100 (411 responses), while their total expenditure for training was $202,400 (393
responses) (Kemske, 1997). Similar costs in the implementation of Electronic
Performance Support Systems to support training in the nuclear industry have been
encountered. The budget for implementation of Electronic Performance Support Systems
to support training programs at the utility with ten nuclear power plants is over one
million dollars (W. E. Hardin, personal communication, March 14, 2002).

Barriers to Implementation of Electronic Performance Support Systems

Electronic Performance Support Systems were heralded as the “wave of the future
for employee training” reported George Benson (Benson, 1997, p. 48). However, Benson
went on to report there was a need for additional research into the effectiveness of
Electronic Performance Support Systems as a tool in employee training. Rossett (1996),
indicated that though Electronic Performance Support Systems' "desirable capacities

should ensure that Electronic Performance Support Systems are revolutionizing the



workplace” (p. 574), there were still many obstacles to attaining this outcome. Alison
Rossett (1996), listed a number of reasons contributing to the slowness of proliferation
including: lack of cross-functional coordination, interface frustration, lack of user
preparedness, absence of an organizational infrastructure, absence of high-level
oyvnership, cost of the Electronic Performance Support System, and resistance to
innovation. Benson (1997) and Kemske (1997) described a lack of Electronic
Performance Support System awareness and implementation cost as the two leading
barriers to Electronic Performance Support System employment. Other known barriers
encountered in developing and implementing Electronic Performance Support Systems
include underestimating the time to develop the system, not testing the new systems
adequately, and lack of a budget for maintenance and future support (Hall, 1996;
Kemske, 1997).

Additional barriers to effective implementation of Electronic Performance
Support Systems have been experienced by other developers. Noted Electronic
Performance Support System developer Gloria Gery (personal communication,
December 19, 1998), listed several additional barriers to implementing Electronic
Performance Support Systems. These barriers included: (1) presumptions training will be
the primary means of skill development, (2) information systems department perceptions
that user participation in Electronic Performance Support System development will add
time to projects—so they don't invite user participation, (3) belief that programmer’s time

is more important than that of the users of the system, (4) control issues who is in charge
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of the system, (5) lack of high-level sponsorship, and (6) focusing on the system
performance/response rather than the worker's performance.

Another professional Electronic Performance Support System developer, Larry
Harrison (personal communication, December 24, 1998), related a case describing
significant resistance to Electronic Performance Support System implementation in one
organization. In this case, the root of the resistance was that, in the past, travel had been
associated with training. The workers were resisting giving up their opportunity for
extensive, desirable travel. The barriers identified through these communications and
published research provides the content validity for the barriers investigated in this study.

Organizational Culture

Many of the barriers encountered in implementing Electronic Performance
Support Systems are common to other organizational change issues. Clifford Geertz (in
Stolp & Smith, 1995) defines culture as the transmitted symbols of language, both written
and implicit. This includes such constructs as norms, beliefs, traditions, and myths
ascribed to a group of people. Stolp and Smith then relate these attributes to the culture
of a school and summarizes that culture is what incumbent educators mean when they
explain to new teachers “the way we do things around here” (Stolp & Smith, 1995, p. 13).
John Kotter (1996) also uses this phrase in describing the error in change management of
neglecting to anchor change in corporate culture.

Kotter (1996) presents eight errors commonly encountered in organizational
change projects. These errors include (1) allowing too much complacency, (2) lack of a

guiding coalition, (3) underestimating the power of vision, (4) under communicating the
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Petrock (2002) indicated corporate cultures might be classed in four primary categories—
Hierarchy, Clan, Adhocracy, and Enterprise. His studies of several nuclear stations
indicate their corporate cultures fit into two areas of competing values—Direction of
Focus, with cultures being either internally or externally focused; and, Degree of Control,
with cultures tending toward flexibility, or stability and control. These competing values
tend to align in four primary cultures with eight primary factors related to these cultures:
Hierarchy—Process and Rules/Position; Clan—Human Resources and Team;
Adhocracy—Creative/Change and Growth/Boundary; and, Enterprise—
Task/Competitive and Rational/Goal. Each of the cultures has positive and negative
characteristics that make them more or less resistant to varying types of change.
Need for the Study

To improve worker efficiency, Electronic Performance Support Systems are
gaining acceptance as an increasingly important tool in the nuclear industry (Jenco,
2002). They provide a means of improving the management of the complex technical
programs such as training programs in the nuclear industry. While there may be issues in
implementation of these systems, they are considered a viable tool for future
consideration. Therefore, it is important to ensure these systems are designed and
implemented using the most effective means available. This effort requires performance
technologists, programmers, instructional technologists, program planners, and training
managers to have a thorough knowledge of the strengths, attitudes, motivations, and
performance limitations of the expected end-users of the systems—and to work with the

end-users in designing the performance support system.



13

Effective expenditure of resources for the development and implementation of
Electronic Performance Support Systems in nuclear industry training departments
requires program managers to ensure systems are designed efficiently and implemented
in a manner that ensures they will be utilized to the maximum extent possible (Sherry &
Wilson, 1996). A thorough understanding of barriers to effective Electronic Performance
Support System implementation will provide valuable insights to system developers and
program managers in their efforts. While a significant body of knowledge related to the
technical development of Electronic Performance Support Systems is available, a
significantly smaller quantity of information is available related to the programmatic
issues encountered during implementation of Electronic Performance Support Systems.

Purpose of the Study

The purpose of this study is to determine if there are relationships between
organizational culture factors and commonly encountered barriers to implementing
Electronic Performance Support Systems. Improved knowledge of common
implementation barriers as they are related to organizational factors will provide
information to future implementation managers to improve their effectiveness in
effectively implementing Electronic Performance Support systems. These relationships
will assist program managers in establishing improved implementation strategies,
facilitate managers’ effective use of resources, and assist instructors in reaching desired

performance levels.
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Research Questions

The following questions guided this study:

What are the relationships between organizational culture and training
professionals’ perceptions of barriers to implementing Electronic Performance Support
Systems?

What are the relationships among training professionals’ perceptions of individual
barriers to implementing Electronic Performance Support Systems?

Null Hypotheses

The research will indicate no statistically significant relationship between
organizational culture and barriers encountered when implementing Electronic
Performance Support Systems.

The research will indicate no statistically significant relationships among training
professionals’ perceptions of individual barriers to implementing Electronic Performance
Support Systems.

Operational Definitions
Electronic Performance Support System

A computer application providing software-based performance support for
instructional systems development and/or the management of training programs.
Barrier

For the purpose of this study, an organizational or individual characteristic or
property, either physical or construct in nature, which would negatively influence the

implementation of an Electronic Performance Support System.
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Organizational Culture '

For the purposes of this study, organizational culture is defined as those factors
that identify the organization in relation to Direction of Values—Internal or External
focus; and, Degree of Control—Flexibility or Stability and control.

Culture Type

For the purpose of this study, organizational cultures are classified in four types
based on cultural orientation. There are four culture types of relevance in this study—
Clan, Adhocracy, Hierarchy, and Market.

Cultural Factors

For the purposes of this study, cultural factors are those attributes of the culture
that define its orientations. The four types of culture are oriented to their defining factors
as follows:

Clan culture.

Human Resources—Organization has a high concern for people. Supports career
planning and has a strong focus on training, education, and personal growth.

Team—Organization values cooperation and working well with others.
Participative decision-making is common and conflicts and differences of opinion are
openly managed.

Adhocracy culture.

Creative / Change—Readiness for change is valued. Adaptation is stressed and

individuals are encouraged to take individual initiative. The orientation of the

organization is toward being the best in their field.
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Growth / Boundary—Employees are encouraged to be entrepreneurial and ready
for new challenges.

Hierarchy culture.

Rules / Position—Predictability is highly values. Documentation, reports, and
tracking mechanisms are important. Everyone follows established rules and works within
limits of roles and reporting relationships.

Process—Efficiency is valued and smooth workflow is expected. Processes are
structured to avoid inefficiencies. Employees know how their work interfaces with the
work of others.

Market culture.

Task / Competitive—The organization values being task oriented and taking
aggressive action to meet competitive challenges. Employees are expected to get the job
done first. Winning is what counts.

Rational / Goal—Goals are clear and accountability is established. Members
work to meet challenging objectives. Members are logical and rational.

Limitations of the Study

The conclusions reached as a result of this study will be subject to the following
limitations:

The restrictions associated with the use of a self-administered survey instrument
and the response rate of participants including:

The use of a voluntary survey instrument only provides responses from those

respondents who are cooperative and accessible (Isaac & Michael, 1995).
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Performance Support System as an augmentation for instructor development, and training
program development and management is explored in this chapter. Relationships
between cultural factors and barriers to implementation of Electronic Performance
Support System are developed. Major theorists and studies in the aforementioned areas
are reviewed.

Chapter 3 contains the research methods and procedures utilized in the study. A
description of data collection methods and instruments is included. Methods of data
analysis are provided.

Chapter 4 provides an analysis of the data. This data will be related to the
organizational factors and research questions of the study. Descriptive statistics and
statistically significant findings are presented.

A summary of the findings and conclusions from the study are provided in
Chapter 5. Implications of the findings and conclusions, and recommendations for

further study, are presented.
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Chapter 2
REVIEW OF LITERATURE

This chapter presents a review of literature from journal articles, reference books,
personal communications, and research publications related to the use of Electronic
Performance Support Systems to support the instructional systems design process in the
nuclear industry. The literature review provides the theoretical framework for this study.
Relevant to this study is literature regarding the following subjects: (1) The nuclear |
industry, including the relationships between the U.S. Nuclear Regulatory Commission,
the Institute for Nuclear Power Operations, and the National Academy for Nuclear
Training; (2) Nuclear Training Programs, including training program accreditation, and
instructor selection and training; (3) Application of Instructional Systems Development
processes in nuclear industry training programs; (4) Human Performance Technology,
including definition, history, theoretical foundation, and use in the nuclear industry; (5)
Electronic Performance Support System—definition, uses, development, uses in the
nuclear industry, and barriers to implementation; and, (6) Corporate Culture, including
background, types of cultures, instruments used for determining culture traits, and

relationships between corporate culture and resistance to change.
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The Nuclear Industry
Relationships between the U.S. Nuclear Regulatory Commission, the Institute for Nuclear
Power Operations, and the National Academy for Nuclear Training.

There are over 100 commercial nuclear power plants in the United States
providing approximately twenty-five percent of the nation’s electric generation capacity
(US NRC Website, 2002). Each nuclear utility is required to undergo periodic renewal of
their operating license to meet the requirements of the Nuclear Regulatory Commission.
Nuclear Regulatory Commission officials base renewals on direct observation and the
findings of an independent accrediting body. This independent accrediting body is the
Institute of Nuclear Power Operations. The Institute of Nuclear Power Operations was
established by the nuclear industry in 1979. All United States utilities with nuclear
operating licenses contributed to the establishment of the Institute of Nuclear Power
Operations and are members of the of the institute today.

Organized in a manner similar to most corporations, the Institute of Nuclear
Power Operations has a Board of Directors, elected by the membership of the institute, to
provide governance. Professional nuclear industry personnel manage the day-to-day
operation of the institute under the direction of a President elected by the Board of
Directors. An Advisory Council from outside the Institute of Nuclear Power Operations
membership provides advice on the objectives and methods for conduct of the institute.
The Advisory Council is composed of 12 to 18 training and corporate professionals from
outside the nuclear industry. Members of the Advisory Council are typically educators,

engineers, scientists, and industrialists.
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A Nuclear Regulatory Commission ruling in 1985 designated the Institute Of
Nuclear Power Operations to act as the accrediting body for the training programs
required to meet licensing standards for nuclear power plants (INPO, 2002). The
National Academy for Nuclear Training, formed in 1985, focuses industry efforts to
ensure high standards in training and qualification and to promote professionalism of
nuclear plant personnel (INPO, 2001). Operated under the auspices of the Institute of
Nuclear Power Operations, the academy provides three primary functions—oversight and
support of nuclear utility training activities at individual plant training facilities, support
of the activities of the independent National Nuclear Accrediting Board, and the conduct
of the training related activities of the institute. By virtue of the accreditation of their
training programs, each nuclear site is a component of the National Academy for Nuclear
Training.

The National Nuclear Accrediting Board reviews the quality of plant and utility
training programs and makes the final decision on accreditation renewal of existing
training programs and initial accreditation of new training programs. This board is made
up of eminent American scholars and executives. While the board is supported by the
Institute of Nuclear Power Operations, its decision-making authority related to
accreditation of programs is independent of the Institute of Nuclear Power Operations.
The board meets several times a year to determine the continued accreditation of the

nation’s nuclear training programs.
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Nuclear Utility Training Programs

Most nuclear power plants employ from 500 to 700 persons depending on the
generating capacity of the plant and the number of nuclear reactors. These employees
participate in formal training programs accredited by the National Academy for Nuclear
Training. Accrediting activities for nuclear industry training programs are conducted in a
manner similar to public education programs.

The United States Code of Federal Regulations (10 U.S.C. § 50.120) requires
training programs supporting the operation of nuclear power plants to be based on a
systems approach to training. This approach is similar to the Instructional Systems
Development (ISD) model developed and adapted by the United States armed services in
the mid 1970s (Finch & Crunkilton, 1989) that included five phases including Analysis,
Design, Development, Implementation, and Control. Another model of Instructional
Systems Design in the American Society for Training and Development Technical and
Skills Training Handbook (Biebel, In ASTD, 1994) provides for three phases—Analysis,
Design, and Development and Implementation. The nuclear industry has established a
model with five phases—Analysis, Design, Development, Implementation, and
Evaluation (INPO, 1986).

Training programs at nuclear power plants provide initial and continuing training
programs for persons who maintain and operate nuclear power plants. Initial training
programs range in length from several weeks for degreed engineers, to 18 months for
licensed reactor operators. Annual continuing training programs range from 30.hours for

engineers to over one hundred hours for skilled maintenance craft persons, and over 200
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hours for licensed reactor operators. Initial and continuing training programs consist of
classroom instruction, laboratory, and work setting exercises, and real-time reactor
simulator training for licensed operators.

The Training Program Accreditation Process

A nuclear power plant’s ability to maintain their initial and continuing training
programs in compliance with a standard set of objectives and criteria is assessed during a
periodic accreditation renewal process. The Institute of Nuclear Power Operations has
established guidelines for the conduct of operations at nuclear power plants in the United
States. These guidelines include criteria for operations of the nuclear reactor and support
equipment, maintenance of the physical plant, and training of plant personnel. The
accreditation process resulting from portions of these criteria assess the effectiveness of
the utility’s training programs in using the systematic approach to training.

The accreditation process is composed of four major components. First, the
nuclear power plant performs a comprehensive self-evaluation of their programs using
the objectives and criteria established by the Institute of Nuclear Power Operations. This
formative self-assessment is conducted by a team of utility experts and peers from other
nuclear power plants. Weaknesses identified in the comprehensive self-evaluation are
acted upon by the nuclear power plant as part of the evaluation phase of the instructional
systems design process.

The second component of the accreditation process occurs at the end of the
accreditation period, the power plant completes an Accreditation Self-Evaluation Report

that is reviewed by a team of accreditation specialists, and nuclear industry peers. This
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report is a critical analysis of the training programs being reviewed related to their
meeting the accreditation criteria and objectives. Utilities present any areas for
improvement identified during the accreditation cycle and the status of the corrective
actions to correct these weaknesses. Major program changes, information regarding
qaining conducted throughout the accreditation period, and demographic and leadership
information related to the training staff are identified in the report.

Part three of the accreditation process follows the review of the Accreditation
Self-Evaluation Report. After their review, a team of Institute of Nuclear Power
Operations’ accreditation specialists and industry peers conduct a weeklong on-site
assessment of the training programs at the power plant. This summative evaluation
includes observation of training in progress, review of records of training completed
during the accreditation cycle, and interviews with students, instructors, program owners
from the line organization, and training management at the power plant. The
accreditation team also reviews training program content to ensure training is based on
the task analysis for the members of the training program. A review of selected program
content ensures learning objectives, training materials, and evaluation instruments are
properly aligned and at the appropriate cognitive level to ensure personnel are capable of
operating and maintaining the nuclear power plant at an acceptable standard. At the end
of the accreditation assessment, the team provides a written supplement to the stations
Accreditation Self-Evaluation Report that identifies any additional areas for improvement
in the plant’s training programs and concurs or disagrees with the status of any self-

identified areas for improvement. This report is provided to the National Nuclear
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Accrediting Board for review in their decision to grant or renew accreditation of the
training programs at the nuclear power plant.

The final component of the accreditation process consists of the National Nuclear
Accrediting Board’s review of the self-assessment report and the report of the
Accrediting team visit. After review of the reports, the Board conducts an interview of
the nuclear power plant’s executive leadership, line sponsors of the individual training
programs being considered for accreditation, and training management. Based on the
results of this board and the review of the assessment materials, the board will make a
decision, to renew or grant accreditation, place a training program on accreditation
probation, or remove accreditation from a training program.

Nuclear Power Plant Training Programs

Accredited training programs at nuclear power plants are divided between two
major skill sets—operators of the nuclear power plant, and maintenance and technical
professionals. Among the operators are three disciplines—Non-Licensed Operator,
Reactor Operator, and Senior Reactor Operator. The non-licensed operators provide in-
plant operating expertise in the operation and control of power production, non-reactor
control, and reactor support systems. They do not provide direct control or safety
functions in the operation of the nuclear reactor(s). Approximately 12 months of initial
training and 120 hours of continuing training annually are provided for non-licensed
operators.

Licensed operators are divided into two primary skills—Reactor Operator and

Senior Reactor Operator. The licensed operators are trained by the utility. They receive
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their license from the Nuclear Regulatory Commission after completing a training
program and satisfactorily passing a comprehensive written examination and an on-the-
Jjob evaluation conducted by the Nuclear Regulatory Commission. Reactor Operators
exercise direct control of the nuclear reactor and generally act as the liaison between
cqntrol room operations supervisors and the non-licensed operators in the field. Reactor
Operators receive about 18 months of initial training and over 200 hours of continuing
training annually.

Senior Reactor Operators complete the same tasks and training as Reactor
Operators and receive additional training in Reactor Safety and Management skills. They
act as Unit Supervisors of the Reactor Operators and provide additional coordination of
groups of non-licensed operators on each work shift. Senior Reactor Operators receive
about 20 months of initial training and over 200 hours of continuing training annually.

Several Senior Reactor Operators at each nuclear power plant are specially trained
to become Shift Technical Assistants. The Shift Technical Assistant is trained to provide
additional oversight and independent advice to the Shift Manager under unusual and
potential emergency conditions. They receive about 6 weeks of additional initial
specialized training beyond Senior Reactor Operators and specialized training and
evaluation during continuing training.

The last Licensed Operator-training program is for Shift Managers. These
specially designated Senior Reactor Operators receive additional training in shift
management, leadership, and emergency procedures. Shift Managers are in overall

charge of a shift of licensed and non-licensed operators and are responsible for the overall
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operation of all reactor systems. They would also provide liaison with the Nuclear
Regulatory Commission and state and local officials in the case of a nuclear emergency
until specialized response organizations are activated. The Shift Manager is the senior
member of the operations organization and supervises the operation of one or more
reactors.

Operators typically attend continuing training during six or seven training cycles
per year. The operators spend about six weeks on various shifts conducting reactor plant
operations followed by a week of continuing training. During the training period,
operators attend classroom lectures, seminars, laboratories, and participate in real-time
simulator training with significant fidelity to actual plant conditions. These training
sessions are facilitated by instructors certified in their training programs. A typical
operations training program at a power plant with two reactors will have about 20
instructors for a population of 150 operators.

At the completion of their initial training program, all licensed operators are
required to pass a comprehensive licensing examination approved and administered by
the Nuclear Regulatory Commission. This examination consists of a written examination
and a performance evaluation conducted in the station’s reactor simulator facility. Upon
completion of the examination process, the operators receive a license from the Nuclear
Regulatory Commission.

Maintenance programs at a nuclear station are divided into three disciplines
including Mechanical, Electrical, and Instrument Maintenance. These classifications are

based on the technical skills of the workers and are similar to other industrial
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maintenance training programs. Training for these persons is similar to trade skills
apprenticeships with initial training programs varying in length from several months to
years depending on the entry skills of the workers. Often, workers at the power plant
start in unskilled labor pools and work their way into maintenance positions. The
cpntinuing training programs average about 75 hours per year. These programs are
facilitated by station certified instructors with an instructor to student ratio of about one
instructor to thirty students.

There are three technical disciplines included in the accredited training programs.
The first two normally consist of non-degreed workers who maintain the chemical and
radiological controls processes for the power plant. These workers are normally trained
in their skills both on-the-job and in formal classroom and laboratory training sessions.
The initial training programs for these skills range in length from 6 months to one year.
There are typically one or two instructors for each of these disciplines with an instructor
to student ratio of about one instructor to thirty or more technicians.

Degreed and/or licensed engineers make up the last technical discipline. These
engineers maintain the reactor and systems design for the nuclear power plant. Engineers
are recruited from accredited engineering programs and are provided specific orientation
training on nuclear systems and operation to support them in their engineering specialties.
The initial engineering orientation program takes about 4 months with a follow-on
certification program conducted by incumbent engineers. Incumbent engineers normally

attend about 30 hours per year of discipline-specific technical and general engineering
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training. There are generally one or two instructors to support an engineeting program
population of from 50 to 100 engineers at a nuclear power plant.

Instructor Selection and Training

Instructors at nuclear power plants are normally selected from among the
incumbents of the skills they represent. This is similar to the instructor selection process
often used in vocational education programs. The Institute of Nuclear Power Operations
provides guidelines for instructor selection and training (INPO, 1991).

Based on the Institute of Nuclear Power Operations guidelines, the nuclear power
plant or utility develops and implements an instructor training and development program
to support the educational and business needs of the station. Some stations or utilities
have adapted additional standards such as those of the International Board of Standards
for Training and Performance Improvement as part of their instructor development
program. Persons selected to become instructors are provided education on training
delivery and instructional systems design.

Instructor training programs are normally developed and conducted by the nuclear
power plant or collaboratively by a group of power plants belonging to a nuclear utility.
The programs typically consist of a two-phase academic program integrated with practice
delivery and evaluation for the instructor candidate. Instructors are trained in the conduct
of classroom lectures, laboratory exercises, on-the-job training, and real-time simulator
facilitation. The first phase of the academic training includes such topics as adult

learning theory, instructional design, active learning techniques, and classroom
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management. Additional topics include use of media, questioning techniques, learning
styles, and student evaluation.

The second phase of the instructor-training program consists of instructor training
on the systems approach to training process, and any administrative or process controls
rgquired in managing the training programs at the specific utility. In this phase,
instructors learn the practical application of the practice of Instructional Systems Design.
The two phases are typically conducted over a two weeks period.

At the completion of the academic portion of the training, the instructor is
mentored by a qualified instructor and conducts practice and actual teaching sessions
under the supervision of a qualified instructor evaluator. These sessions are designed to
bring the new instructors skills up to accepted standards prior to allowing them to teach
independently. Additionally, the instructional systems design aspects of their duties are
frequently developed through a regimen of on-the-job training and certification. A
typical instructor-training program may take from six months to a year to complete
before the candidate receives final certification as a fully qualified instructor. In some
cases, the instructor may be allowed to perform selected duties, such as teach only in a
single training setting, with interim qualification.

Application of Instructional Systems Development in Nuclear Training Program Design

Nuclear power plant training programs are required to be based on a systems
approach to training. The systems approach used by the nuclear training industry is
prescribed by the Nuclear Regulatory Commission and Institute of Nuclear Power

Operations and consists of five phases—Analysis, Design, Development,
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Implementation, and Evaluation (INPO, 1986). Implementation of the systematic
approach to training prescribed by the Institute of Nuclear Power Operations is assessed
during the accreditation process.

The Analysis phase of the systematic approach to training used in the nuclear
industry starts with a systematic analysis of the tasks a person must be able to accomplish
to safely and effectively operate and maintain the nuclear power plant. These analyses
are based on job and task analysis conducted in a manner consistent with the Instructional
Systems Development methodology and Institute of Nuclear Power Operations
guidelines. In some cases, such as with the training program for engineers, an industry-
wide study was conducted to determine the appropriate competencies to be included in
the training program. In other programs, such as licensed reactor operators, the task
analysis is based on a set of knowledges and skills prescribed by the Nuclear Regulatory
Commission and supplemented with a plant-specific job analysis conducted by the
individual power plant’s line and training departments.

During the design phase of the systematic approach to training process, learning
objectives are derived from the task analysis to meet the cognitive levels described in
Blooms Taxonomy (Bloom, 1956). Associated student evaluation instruments are
constructed from the learning objectives to evaluate students’ mastery of the material.
These learning objectives are constructed to support mastery of the tasks with which they
are associated. Learning objectives are then sequenced into units of instruction and
training program requirements are developed to guide the development of training

materials to support mastery of the learning objectives.
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Development of training materials and lesson plans is the next phase of the
systematic approach to training. Training materials are developed to support mastery of
the learning objectives. Line and training managers participate in the review and
development of the training materials to ensure their technical accuracy and efficiency of
use to maximize student learning. Instructional Technologists, or other designated
specialists, review the training materials and provide advice on appropriate learning
strategies and training settings to meet accepted adult learning theories.

In the Implementation phase of the systems approach to training, instruction is
provided to the students using classroom, laboratory and on-the-job training, and
simulator instruction. Classroom, laboratory, and simulator training is conducted by
instructors from the training department of the power plant and specially prepared subject
matter experts designated by the line sponsor of the training program. On-the-job
training is conducted by trained and qualified incumbent members of the line
organization sponsoring the training program. Training managers and training program
owners evaluate the content and delivery of the training materials. Students in the
training programs provide input on the timeliness, effectiveness, and relevance of the
training materials to assist in improving training program content and delivery. Student
mastery of learning objectives is assessed using written examinations and task
performance evaluations (INPO, 1986).

As part of the Implementation phase, formative examinations are conducted
throughout initial training programs to gauge program effectiveness and student mastery

of the learning objectives. Students are remediated for their weaknesses and, when
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appropriate, reexamined to ensure they master critical program content. Task ..
performance evaluations are conducted in the field under actual task performance
conditions to ensure students have the ability to apply the knowledge they have gained in
the training program.

Continuing training programs provide a combination of fundamental topic
reviews and training designed to improve worker performance. In-plant performance
problems are analyzed to determine if there are weaknesses in the knowledge and/or
skills of the incumbents. When training is determined to be an appropriate intervention
to improve performance, training material is developed to improve performance. These
decisions are made by advisory committees composed of incumbent personnel, line
managers, and training instructors and managers.

During the Evaluation phase of the systems approach to training, instructional
programs undergo systematic formative assessments to determine effectiveness of the
instruction and potential program improvements. Additionally, line and training program
manager observations performed during the implementation phase are reviewed for
trends and improvement opportunities. These evaluations are used to improve instructor
performance and to ensure the training being delivered is technically accurate and
focused on the needs of the training program sponsors. Most plants have developed
systems of quantitative performance indicators to assist in ongoing assessment of training
programs. Periodically, focused area self-assessments are conducted to assess training
program effectiveness at meeting the objectives and criteria for accreditation renewal.

Assessment results are reported to the Institute of Nuclear Power Operations as part of
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the Accreditation Self-Evaluation Report and reviewed by the National Nuclear
Accrediting Board as part of the accreditation renewal process.

Training Program Management to Meet the Requirements of the Instructional Systems
Design Process

One of the accreditation criteria is that the utility must demonstrate a linkage
between the task analysis and the training materials used in the training programs. They
must also demonstrate linkage between the learning materials sequenced into the
materials and the evaluation instruments used to determine student mastery of the
learning objectives. These relationships normally lead to.complex matrices composed of
several hundred tasks and several thousand learning objectives and test items to support
an operator or technical training program. This has led to the development of complex
hard copy or electronic data repositories to maintain these program components in a
comprehensive and easily presented structure to meet accreditation requirements.

Maintenance of these matrices, and continued development of training programs,
requires a high level of performance from the personnel in the training department of a
nuclear power plant. As has been common with many areas of the workplace, instructors
are required to provide increasingly higher performance to meet business goals. The role
of the trainer has evolved in a manner similar to persons in other occupations. Over the
last several years, the tasks many workers are required to perform in the workplace have
become increasingly complex and less defined (Rosenberg, 1995). This is true in the

nuclear training realm and the nuclear industry in general.
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National Society for Programmed Instruction in 1962. This organization was later
renamed the National Society for Performance and Instruction, and in 1995 became the
International Society for Performance Improvement.

Practitioners of Human Performance Technology are commonly referred to as
Pf:rformance Technologists (Brethower, 1998; Rosenberg, 1996). These practitioners
perform systematic analyses of organizations to improve worker performance. Many of
the practices of Human Performance Technology are similar to Instructional Systems
Development methodologies. For this reason, in many organizations training
departments are changing to performance improvement departments. Often, instructional
designers are comfortable making the transition to performance consultant (ISPI, 1998;
Ruckdeschel, Riveccio, Cortes, & Cookson, 1998; Sherry & Wilson, 1996), possibly,
because they are comfortable with the role of observing workers in the workplace.

A typical model of the systematic practices used by Human Performance
Technologists to design performance improvement systems is shown in Figure 1 (ISPI,
2002). Initially developed and published by Rosenberg, in Deterline and Rosenberg
(1992, in ASTD 1996), this model has been refined over the last several years to its
current configuration. The first step in Human Performance Technology is to perform a
detailed performance analysis to determine the customers' requirements and the
organization's mission, strategy, and goals. This analysis leads to the desired
performance state the workers are to achieve. Next, performance technologists observe
the workers to determine their current ability to perform the tasks, and the environment

and organization in which the performance takes place. A gap analysis is conducted to
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t Formative
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Figure 1. Human Performance Technology Model (Adapted from the International
Society for Performance Improvement (2002))

determine the difference between desired and actual performance. Gaps in performance
are analyzed and efforts made to determine their causes. Typical causes include lack of
incentives to perform, insufficient data or information available to the worker to perform
the task, inadequate or improper tools, lack of worker motivation, or low worker skills or
knowledge (Kaufman; 1997; Rosenberg, 1995; Rosenberg, 1996).

Systematic approaches to improvement are used to select the most cost and
performance-effective interventions for closing the gap between desired and actual
performance. Human Performance Technology practitioners make extensive use of
systems modeling, statistical measures, and applied psychological practices to ensure
interventions are justified by measurable improvements in performance. Rosenberg
(1996) indicated that Human Performance Technology interventions could be targeted on

at least three functional areas in the organization.
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First, the work—what can be changed about the job to make it easier for workers
to accomplish? For instance, consider changing manufacturi.ng practices or processes to
improve productivity. Second, the workplace—what can be done to change people's jobs
such as improving the working environment or the worker's quality of life? As an
example, the company could provide additional hearing protection for workers in noisy
environments to improve their concentration abilities. Third, the worker—what can be
done to improve the worker? For example, replacing the worker with a different person
or training the worker to perform more effectively (Rosenberg, 1996).

Effective interventions may be enacted at all levels of the nuclear organization.
These interventions can be targeted at the Senior Reactor Operator who controls the
output of the reactor to safely provide power to the nations power grid, to the operators
on the job floor who monitor nuclear plant component operations, and finally to the
support workers who provide maintenance of plant components and supply services to
the organization. All of these constituents, and the engineers, managers, and supervisors
who keep the processes moving, are part of the overall organization and system studied
by the Human Performance Technology practitioner striving to improve the system.
Examples of interventions selected include coaching, training, job aids, performance
support, and improved documentation of how the job should be performed.

For many years, training and job aids have been the primary means of
performance support in the nuclear training industry. The primary difference between
training and the use of job aids is that training takes place in preparation for work and in

preparation of the worker for the workplace. Job aids are used to supplement or replace
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possibly as minimal, to mid-level, to optimal (Sleight, 1993), based on the degree of
support provided by the system. Des Jardins and Davis (1996) describe the three levels
of support as follows:

For example, if you are building a support system for accountants and you are
providing automated tax form completion tools, the development time and cost is
significantly different for each level. Will the tool be an off-the-shelf (low)
representation, a company customized form for all accountants (medium), or is this an
artificially intelligent, expert system form that knows the individual accountant's training,
background, and areas on the form where the most support is needed (high).

Development of Electronic Performance Support Systems

Frequently, the Electronic Performance Support System is designed using a
combination of instructional systems development and software development techniques.
Systems resulting from this design emphasis are used to reduce the amount of traditional
training time required to prepare a person to perform their work (Des Jardins & Davis,
1998; Rosenberg, 1998; Sleight, 1993). An Electronic Performance Support System is
sometimes referred to as providing just-in-time training to the individual (Cole, et al.,
1997). In other words, the Electronic Performance Support System allows the worker to
learn while performing the task (Des Jardins & Davis, 1993; Desmarais, et al., 1997;
Rossett, 1996).

Electronic Performance Support Systems are becoming increasingly more
common in the workplace. A study sponsored by the American Society of Training and

Development (Kemske, 1997) surveyed 638 users and developers of Electronic
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Less positive reactions were experienced when the individual was unfamiliar with, or did
not have an opportunity to become familiar with the innovation in a non-threatening
environment. Resistance to technological change may be contributing to difficulties in
implementing Electronic Performance Support Systems.

"Electronic Performance Support Systems have been heralded by some people as
the wave of the future for employee training (Benson, 1997, p. 48)." However, Rossett
(1996), stated that though Electronic Performance Support Systems' "desirable capacities
should ensure that Electronic Performance Support Systems are revolutionizing the
workplace (p. 574),” there were still many obstacles to attaining this outcome. - Rossett
further listed a number of reasons contributing to the slowness of proliferation including:
lack of cross-functional coordination, interface frustration, lack of user preparedness,
absence of an organizational infrastructure, absence of high-level ownership, cost of the
Electronic Performance Support System, and resistance to innovation. Benson (1997)
and Kemske (1997) described a lack of Electronic Performance Support System
awareness and implementation cost as the two leading barriers to Electronic Performance
Support System employment. Other common mistakes in developing and implementing
Electronic Performance Support Systems include underestimating the time to develop the
system, not testing the new systems adequately, and lack of a budget for maintenance and
future support (Hall, 1996; Kemske, 1997).

In communications with Electronic Performance Support System developers,
Glorna Gery (personal communication, December 19, 1998), a widely recognized author

and developer of Electronic Performance Support Systems, listed several additional
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reported they were in the process of transitioning to a different Electronic Performance
Support System at the time of the survey.

Corporate Culture
Background of the Study of Corporate Culture

The classical term of culture has a social anthropology basis (Kotter & Heskett,
1992) where it represents the qualities of specific human groups that are passed from
generation to generation. Over the last several years, a division of culture study has been
developed due to increased interest in organizational development (Van Muijen et al.,
1999). Additionally, there has been a growing necessity to understand differing corporate
cultures in view of increasingly common international competition between, or mergers
of, corporate entities (Kotter & Heskett, 1992; Van Muijen et al., 1999; Hooijberg and
Petrock, 1993).

Edgar Schein (1984) provided the following definition of organizational culture:

Organizational culture is the pattern of basic assumptions that a given group has

invented, discovered, or developed in learning to cope with its problems of

external adaptation and internal integration, and that have worked well enough to

be considered valid, and, therefore, to be taught to new members as the correct

way to perceive, think, and feel in relation to those problems (p. 3).

He then presented his perceptions of three levels of culture—visible artifacts and
creations, values, and basic assumptions. These three levels and their interactions, in the
context of the nuclear industry, are demonstrated in Figure 2. The values portion of this

definition provides a theoretical foundation for the cultural factors selected for this study.
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the study, Howard’s research provides additional indication that the competing values
model provides a valid framework for the understanding of organizational culture.

Frank Petrock (2002) uses the competing values model in his role as a consultant
for organizational change and business process reengineering. The instruments used in
his work have been field tested while consulting with such firms as AT&T, Ford, TRW,
General Motors, and numerous others. He has also provided consulting services to
several nuclear industries including Babcock & Wilcox, a major component supplier in
the industry. Babcock & Wilcox was required to complete a major reengineering of their
business processes to meet significant changes in the demand for nuclear components in
the 1980’s. As part of their reengineering process, Dr. Petrock provided assistance in
determining their current culture using the Current Culture Survey (Hooijberg & Petrock,
1993). Using the competing values model attributes, it was determined the company was
currently exhibiting primarily Hierarchy and Clan culture behaviors. This combination of
cultures had facilitated the company to become bound to less than effective procedures
and business processes (Hierarchy), while also allowing their Clan culture to create an
insular silo effect between business units within the organization. By determining their
current culture, it became possible for them to develop interventions that facilitating their
transition to a more Adhocracy and Market oriented culture. This shifted their
orientations to behaviors that are more flexible and a more externally focused
organization.

Another application of the competing values model to change a corporate culture

was in the case of the Davis-Besse nuclear power plant. Davis-Besse also used the
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system implemented, (3) Would implement another EPSS in our departmént, (4) System
did not provide gains in efficiency expected, and, (5) Instructors using system believe it
has made their job easier. Only one of the relationships was statistically significant—
DID NOT—System did not provide gains in efficiency expected, with values as shown in
Table 18. The ANOVA for the remaining variables are provided in Appendix C, Table
C7.

Table 18

ANOVA of Overall Satisfaction with Electronic Performance Support System

Sumof df Mean 'F Sig.

Squares Square
DIDNOT System did not Between 3912 1 3912 4309 .042
provide gains in efficiency Groups
expected
Within 54.475 60 908
Groups
Total 58.387 61

Additional Response Data
In addition to providing responses to the specific barriers identified in the review
of literature conducted for this study, the respondents were requested to identify and rate
any additional barriers they had experienced during the implementation of Electronic
Performance Support Systems. Three respondents provided seven additional barriers.
These barriers are provided in Appendix C, Table C2. These barriers are similar to the

factors making up Post-development Issues, Cost Considerations, and Project
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professionals’ perceptions of the relationships among individual barriers to implementing
Electronic Performance Support Systems.

Conduct of the Study

Participants for this study were solicited from the population of nuclear training
departments of licensed nuclear utilities in the United States. All nuclear power plants
and corporate training organizations were invited to participate in the study (N = 70).
Two-hundred and eighty instruments were distributed and 65 usable surveys were
returned for analysis.

A review of literature related to barriers to effective implementation of Electronic
Performance Support Systems and common demographic factors representing the nuclear
training industry guided development of the survey. The culture instrument used was the
Organizational Culture Assessment Instrument developed by Cameron and Quinn (1999).
Responses were recorded and analyzed using SPSS (2001) statistical software.

Analysis of Survey Results
Survey Reliability

Initial analysis focused upon the internal consistency of the instrument. Because
the instrument employed seven distinct question formats (Frequency, Impact, Importance,
and the Four Culture Types), coefficient alphas were computed separately for each
element. Coefficient alphas of .9151 (Frequency), .9101 (Impact), and .7739
(Importance) were computed related to the responses regarding barriers. The results were

interpreted that the scales possessed acceptable reliability for research purposes

(Nunnally, 1988).
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Factor Analysis Summary

Overall, the results of the factor analysis met statistical criteria to be acceptable
for research purposes within the limitations of the study being performed. Additionally,
the factors determined from the analyses appear to have content validity. The factors
dgrived in this data were compared to the literature on organizational culture. Two
factors—resistance to change and project management—were indicated in all three
dimensions of Frequency, Impact, and Importance. Cost considerations were indicated in
two of the three attributes. These issues are also reported in previous research on
organizational change (Kotter, 1996; Kotter & Heskett, 1992; Rummler & Brache, 1995).
Rummler and Brach (1995) also reported that issues related to lack of senior management
ownership, focusing on development without proper implementation plans and failure to
anticipate implementation problems are potential barriers to process improvement. Hair,
et. al. (1998) caution that the results of a single factor analysis, due to the limitation of
single data-sets, sampling error, and other potential error precursors may produce a
plausible solution which may not subsequently prove to be either reliable or valid. The
similarity of the factors identified in this study to those identified in previous studies
provides a more positive consideration of the content validity of the factor structure.

Nuclear Training Organization Culture

Predominant Corporate Culture

Analysis of culture of the respondents’ nuclear training departments indicated
predominant ratings in the Market and Hierarchy quadrants with mean values of 32.91

and 30.68 respectively. Lower ratings were indicated in the Clan (mean = 20.82) and
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perspective of the Nuclear Regulatory Commission and industry-sponsored self-
regulation from the Institute of Nuclear Power Operations and the National Academy of
Nuclear Training. Regulation and oversight of this nature are consistent with the
attributes of a hierarchical culture including stability, documentation, and control.

In addition to the effects of a corporate culture influenced by significant external
regulation, the nuclear industry has recently undergone a transformation from a regulated
public utility to a market driven, stockholder value-added, business model. This has led
to increased emphasis on profit margins and effectiveness—attributes of the Market
Culture. The competing values of market competitiveness, coupled with continued
regulation from a safety standpoint, generate a continuing challenge to the persons
leading and working within the nuclear industry.

Alignment between Respondents

ANOVA was conducted on the respondents’ ratings of the corporate culture to
determine if there were significant differences in the responses based on the respondent’s
position in the organization and if the organization was part of a multi-site utility. There
were no significant differences (p < .05) in the mean values of the corporate culture based
on these demographic factors. This lack of differentiation between large and smaller
organizations and between management and individual contributors in the nuclear
training organization indicate alignment in objectives and values.

The presence of this alignment indicates that the responses are consistent and
representative of the general training culture. A primary rationale for this alignment may

be that almost all members of the training organization have worked for years within the
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statistically significant correlations (p < .05 with Bonferroni Correction Factor). None of
these correlations was between factors determined from barriers and corporate culture.

In addition to the relationships between corporate culture and barrier factors,
correlations were also determined between barrier factors, demographic information, and
overall satisfaction of the respondents with the Electronic Performance Support System
with which they were experienced. There were 11 statistically significant correlations
between these barriers. None of these demographic or satisfaction-related barriers was
correlated with a specific type of corporate culture. One possible explanation for this
result is that the corporate culture evidenced in the nuclear training industry is a construct
with varying degrees of all four culture types concurrently evident. The resulting
interaction of culture types may have precluded participants’ responses from being
significantly correlated with specific factors related to barriers in this study.

One-way ANOVA was used to determine if there were statistically significant
differences in the respondent’s responses related to the respondent’s overall satisfaction
with the Electronic Performance Support System with which they were experienced.
Statistically significant relationships in one of the ANOV As was indicated (Sig. .042, p <
.05). Analysis of the data indicated the respondents did not perceive the system had
provided the gains in efficiency expected.

Conclusions

When discussing reasons for the failure of organizational change efforts, Cameron

and Quinn stated *. . . the most frequently cited reason for failure was a neglect of the

organization’s culture” (1999, p. 1). Comparing the responses in this study to the
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Competing Values Framework (Quinn, 1988) indicates the organizational culture of the
nuclear training industry is predominantly focused on predictability and order. Both the
Market and Hierarchy cultures evidenced in the respondents’ descriptions of their
cultures shows the respondents’ perceptions of the value placed on such qualities as
stlability, control, direction, and decisiveness. Members of these cultures do not place the
emphasis on flexibility and spontaneity present in the Clan or Adhocracy cultures. This
focus is consistent with resistance to change (Cameron and Quinn, 1999; Denison, 2001;
Petrock, 2002; Schein, 1984, 1996).

An emphasis on productivity coupled with stability provides insight into the
respondents’ perceptions that the Electronic Performance Support Systems implemented
had not provided the gains in efficiency expected. Respondents whose entire careers
have placed a high value on compliance with regulatory standards, information
management, and error-free performance may have a low tolerance with the potential
issues that may arise during a complex change in the way they conduct business.
Coupling this low tolerance for error with an increasing emphasis on meeting business
goals (driven by the increasing emphasis on productivity and profitability driven by a
transition to a market oriented business environment), it is possible the nuclear
professional’s low tolerance for error is emphasized and manifested in their perceptions
toward change projects.

Based on the analyses in this study, the following conclusions were formulated
related to the relationship between corporate culture and implementation of Electronic

Performance Support Systems. The results of this study indicated no significant
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relationships between organizational culture and the factors related to barriers to effective
implementation of Electronic Performance Support Systems within the nuclear training
industry. Lack of relationships between organizational culture and specific barriers
examined in this study indicates characteristics of ineffective change management may
not be specific to the organizational culture where change is occurring.

This provides a valuable potential insight to Electronic Performance Support
System implementation project managers. By using proven change management and
organizational development practices, managers of future Electronic Performance
Support System implementation projects may avoid those issues common to large-scale
change management such as resistance to change, cost considerations, and project
management. As was seen in the results of this study (Table 6), these factors were the
most prevalent in relating Frequency, Impact, and Importance when implementing
Electronic Performance Support System projects.

The factor structure for barriers related to training professional perceptions of the
barriers to effective implementation of Electronic Performance Support Systems indicates
there are relationships among individual barriers. Factor structures determined in this
study are consistent with characteristics of resistance to change identified in other studies
of organizational change (Cameron and Quinn, 1999; Denison, 2001; Kotter, 1996).
Project managers recognizing that resistance to change is a significant barrier to effective
implementation of Electronic Performance Support Systems can take measures to counter

this resistance.
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Practical Implications for Managers

The findings of this study indicate barriers commonly encountered during the
implementation of an Electronic Performance Support Systems are similar to those
encountered in many large-scale organizational change projects. For instance, resistance
to change was established as a factor for all three of the attributes rated for the barriers—
Frequency, Impact, and Importance. This indicates managers should be proactive at
addressing possible resistance during the planning and implementation phases of an
Electronic Performance Support System project.

Another factor encountered in all three attributes was project management. This
indicates project managers may be a key to effective implementation of an Electronic
Performance Support System. For instance, their experience in planning for
implementation problems and dealing with end-user resistance to change could improve
the success rate in effectively implementing an Electronic Performance Support System.
While not directly examined in this study, the experience and/or training of project
managers related to dealing with barriers could affect the success of the project.

Cost considerations were also a common factor in the Frequency and Importance
attributes of the barriers assessed in this study. Since Electronic Performance Support
Systems are primarily implemented to improve effectiveness of the workers who will be
using them, and the costs are often quite consequential, it is incumbent on managers to

avoid any barriers that could affect the overall cost of the implementation.
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respondents of future studies are from varied corporate cultures. Additional studies could
be conducted with purposive samplings of organizations with cultures that are known to
exhibit traits dissimilar to those of the nuclear training industry.

Third, a study of organizations employing change management techniques
targeted at countering the barriers identified in this study could be completed. Such
studies would meet the goal of this study to improve the efficiency of organizations in
successfully implementing Electronic Performance Support Systems as a means of
performance improvement. Information gained from additional studies of this design
could provide quantitative substantiation of the value of being familiar with potential
problems when developing and implementing plans for organizational change.

Fourth, pre- and post-effort studies could be conducted comparing previous
Electronic Performance Support System implementation projects within an organization
and current or future Electronic Performance Support System implementation projects.
Project managers could use the conclusions of this study to design interventions to
mitigate the effects of barriers identified in this study. Quantitative or qualitative analysis
of such efforts could provide confirmation the barriers in this study are manageable with
adequate prior knowledge and planning.

Last, comparative studies of Electronic Performance Support System
implementation in corporate processes other than training applications would determine if
the factor structure established in this study continues to exhibit similarity to those
exhibited in other organizational change issues. Such studies could determine if there

were factors in organizational change that vary between types of organizational change



121
efforts. For instance, such a study might compare the barriers to implementation
encountered in an organizational change project dealing with implementation of an
Electronic Performance Support System used for financial management or stock control
to projects involving the implementation of Electronic Performance Support System for
trgining support.

Limitations of the Study

Readers should be cautioned regarding the limitations of this study. First, the
extent to which findings of this study are generalizable is unknown. Because this study
was conducted using a population within a single industry, the results may not be directly
generalized to other training organizations or industries. Additionally, the relatively
small size of the sample responding to this study may provide limited generalizability to
the overall nuclear training industry. The number of non-responders may indicate the
sample in this study may not be representative of the overall perceptions of the rest of the
nuclear training industry.

As is common with most survey research using a convenience, or non-random
sample, for analysis may induce a degree of bias into the results that would not occur
with a truly random sample of the population. While the demographics of the
respondents in this study are representative of the overall makeup of the industry, there
was insufficient data to determine if demographic factors other than the position of the
respondent or the size for the organization would provide significantly different results.

The second limitation centers on the relative homogeneity of the culture of the

respondents to this study. This homogeneity may have contributed to Type-2 error in the
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Table C6 (Continued—Next 4 Barriers)
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SATISFIE =~ WORTHEFF

DIDNOT MULTISIT

Satisfied System was System - Part of
with the worth effort did not Multi-Site
performance expended provide Utility
of system gains in
implemented efficiency
expected
WORTHEFF  Pearson 0.63999 1
System was Correlation
worth effort
expended
Sig. (2- 0.00000
tailed)
N 65
DIDNOT Pearson -0.48967 -0.57272 1
System did not  Correlation
provide gains
in efficiency
expected
Sig. (2- 0.00004 0.00000
tailed)
N 64 64
INSTBELI Pearson 0.51742 0.58266  -0.59893
Instructors Correlation
using system
believe it has
made their job
easier
Sig. (2- 0.00001 0.00000  0.00000
tailed)
N 64 64 64
NETWORKE  Pearson 0.40000
Networked Correlation
EPSS for
multiple sites
Sig. (2- 0.00116
tailed)
N 63
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RESEARCH QUALIFYING FOR EXEMPTION FROM FEDERAL REGULATIONS
FOR THE PROTECTION OF HUMAN SUBJECTS
(Quoted from the Code of Federal Regulations, Title 45, Part 46.101.) ,
Educational Research Conducted in Educational Settings: "Research conducted in established or commonly accepted
cducational settings, involving normal educational practices, such as (I) research on regular and special education
instructional strategies, or (Il) research on the effectiveness of or the comparison among instructional techniques, curricula,
or classroom management methods."
Survey/Interview/Observational Research: "Research involving the use of educational tests (cognitive, diagnostic,
aptitude, achievement), survey procedures, interview procedures or observation of public behavior unless: (I) information
obtained is recorded in such a manner that human subjects can be identified, directly or through identifiers linked to the
subjects; and (II) any disclosure of the human subjects' responses outside the research could reasonably place the subjects at
risk of criminal or civil liability or be damaging to the subjects' financial standing, employability, or reputation.”
Survey/Interview Research not Exempted in (2) Above: "Research involving the use of educational tests (cognitive,
diagnostic, aptitude, achievement), survey procedures, intcrview procedures, or observation of public behavior that is not
exempt under paragraph (b) (2) of this section, if: (I) the human subjects are elected or appointed public officials or
candidates for public office; or (1I) Federal statute(s) require(s) without exception that the confidentiality of the personally
identifiable information will be maintained throughout the research and thereafter.”
Sccondary Use of Existing Data: "Ruesearch involving the collection or study of cxisting data, documents, records,
pathological specimens, or diagnostic specimens, if these sources are publicly available or if the information is recorded by
the investigator in such a manner that subjects cannot be identified directly or through identifiers linked to the subjects.”
(See below for exceptions.)
Evaluation and Demonstration Projccts of Federal Programs: "Research and demonstration projects which are
conducted by or subject to the upproval of Department or Agency heads, and which are designed to study, evaluate, or
otherwise examine: (1) Public benefit or service programs; (I1) procedures for obtaining benefits or services under those
programs; (11I) possible changes in or alternatives to those programs or procedures; or (IV) possible changes in methods or
levels of payment for benefits or services under those programs."” ‘
Taste and Food Quality Studies: "Taste and food quality evaluation and consumer acceptance studies, (!) if wholesome
foods without additives are consumed or (11) if a food is consumed that contains a food ingredient at or below the level and
for a use found to be safe, or agricultural chemical or environmental contaminant at or below the level found to be safe, by

the Food and Drug Administration or approved by the Environmental Protection Agency or the Food Safety and Inspection
Service of the U.S. Department of Agriculture.”

Exceptions:
Sce the Valdosta State University Policy for Protection of Human Subjects

tittp://www.valdosta.peachnet.edu/grames/

Jorms /irb/irb98a.html) and the following for clarifying notes on and exceptions to above exemption categories.

2.
3

Research activities involving: minor subjects except in the case of categories 1 and 2, above: pregnant women where
pregnancy is the focus of the research; prisoners; fetuses in utero; or persons incompetent to provide informed consent.
Research involving the use of medical, academic and other personal records (including psychiatric records) without consent.
Research involving the use of tissue obtained at autopsy.

GENERAL PRINCIPLES OF RESEARCH WITH HUMAN SUBJECTS

Valdosta State University and the individual members of its faculty, staff and student body recognize their responsibility for
protection of the rights and welfare of human subjects.

Appropriatc professional attention and facilities shall be provided to insure the safety and well being of human subjects. No
subject in a research activity shall be exposed to unreasonable risk to health or well being.

Rescarch involving children (persons under 18 years of age), other legal incompetents, and persons unable to give informed
consent may be approved if there is no risk of suffering for the individual subject. On the other hand, research involving a
child, other legal incompetent, or a person unable to give informed consent should not be approved if there would be a
significant risk of suffering without the possibility of benefit to the individual subject.

The confidentiality of information reccived from subjects in experiments or respondents to questionnaires shall be fully
protected both during and after the conduct of a research activity, within the limits of the law.

Before a subject participates in research involving risk or substantial stress or discomfort, this shall be carcfully explained;
the investigator shall be satisfied that the explanation has been understood by the subject; and the consent of the subject
shall be obtained. The elements of informed consent are established by the federal government and by the University.

A request by any subject for withdrawal from a research activity shall be honored promptly without penalty or without loss
of benefits to which the subject is othcrwise entitied, within the limits of the research.

VALID FOR ONE YEAR AS LONG AS APPROVED PROCEDURES ARE UNCHANGED
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